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Data
•The data used in this study come from Bowdoin Scientific Station at Kent Island, New Brunswick, 
Canada.
•Two data sets were used in this study. The first data set includes measurements from 1992 on 23 different 
chicks taken twice a day (8AM and 8PM).  For each chick, age, weight, wing length and tarsus length were 
recorded daily for 45 days.  
•Missing wing and tarsus measurements were estimated using the fact that wing length grows linearly until 
about age 60 days and tarsus length grows linearly until about age 30 days.
•The second data set from 2004, 2006, and 2007 included similar morphological measurements, taken  once 
a day, as well as known parental attendance over the 45 day period.
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Abstract
Leach's storm petrels have been observed for many years at Bowdoin Scientific Station on Kent Island, 
New Brunswick, Canada. In 1992 weight and size measurements were collected repeatedly on 23 chicks at 
two times during the day, once in the morning and once in the evening. Using the weight and time 
differences, daily weight loss was estimated for each day. Then multiple regression models were fit, 
assessed, and used to predict daily weight loss. Logistic regression and probit analysis were used to 
estimate parental return to the nest. The logistic regression and probit models used meal size, chick's 
weight change minus the estimated daily weight loss, as a predictor variable and correctly estimated 
parental return about 75% of the time. The logistic regression and probit models were slightly more 
accurate than a model suggested by Ricklefs in 1985.
Daily weight loss
•Since parents only return to the burrow at night, a chick is not fed during the day.  By taking weight 
measurements at 8AM and 8PM, an estimate of hourly weight loss was obtained.
•The estimated hourly weight loss was used to estimate daily weight loss.
•Chick weight, wing length, and tarsal length were used to predict the daily weight loss with a variety of multiple 
linear regression models.  
•The multiple linear regression model with the best fit has the form:
where Yi is the daily weight loss on chick day i, x1i is the chick weight, x2i is the wing length, x3i is the chick 
weight on the previous day, x4i is the current chick weight divided by the chick weight on the previous day, 
and εi is the error associated with the i
th chick day.
•The overall F-statistic is 301.22 with a p-value less than 0.0001 and an R2 value of 0.5591.
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Estimating Parental Return
•Parental return was estimated based on the difference between actual daily weight loss and our predicted daily 
weight loss.  This difference estimates how much food a chick was fed in a given day.  
•Probit and logistic regression models were used to estimate parental return.  Logistic regression models have the 
form:
where β0 and β2 are the initial odds and xi is the difference in actual twenty-four hour weight loss and the 
predicted twenty-four hour weight loss on chick day i.
•The probit models have the form:
where Φ is the cumulative distribution function of the normal distribution, β0 and β2 are the initial odds, and xi 
is the difference in actual twenty-four hour weight loss and the predicted twenty-four hour weight loss on chick 
day i.
•The best model has the form: 
where xi is the difference in actual twenty-four hour weight loss and the predicted twenty-four hour weight loss 
on chick day i.
•This model correctly classified observations about 75% of the time.
•Ricklefs found a chick’s hourly weight loss before and after it was fed.  Using these measurements he created an 
estimated weight loss in a 2-3 hour period.  Then, depending on the difference, chicks were classified as being fed 
by 0, 1, or 2 parents.
•The Ricklefs approach was modified to estimate 24-hour weight loss, and the chicks were classified as being fed 
by 0, 1, or 2 parents.  The accuracy for this approach was 73%.  
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Figure 2: A scatter plot of wing length versus age for the 1992 data.
Figure 3: A boxplot of estimated daily weight loss when 
chicks are not fed.
Figure 4: Boxplots of change in weight by number of 
parents feeding.
Figure 5: Probability of no parents feeding the chick. Figure 6: Probability of 1 parent feeding the chick, given 
that at least 1 parent fed the chick.
Introduction
•Leach’s storm-petrels nest in burrows underground.  The female lays a single egg and both parents share 
parental care throughout the 44 day incubation period and 65 day chick period (Gross 1935; Huntington et 
al. 1996).
•Once the chick hatches, it’s brooded for up to six days and then the parents leave the nest. The parents 
forage at sea and return to the nest only at night to feed their chick.
•Parents return to the nest every 2-3 nights on average and each parent returns to the nest independently of 
its mate (Ricklefs 1985).
•Parents feed the chick then return to sea.  Feeding results in weight gain for the chick.  Twenty-four hour 
weight change can be used to determine how many parents returned the previous night.
Modeling weight loss and parental attendance
•We used daily morphological records and known parental attendance patterns to predict daily weight loss.
•Parental attendance was modeled as a function of chick weight, 24-hour weight change, and wing length.
•We used a two-step modeling approach. The first step determined whether or not a chick was fed; the 
second step determined the number of returning parents when the chick was fed.
Figure 1: 95% confidence intervals for the mean estimated 24-hour weight loss.
